It is the function of the right ventricle to provide energy for the circulation of blood (Guyton et al. 1973) . It expels blood by the shortening of muscle fibres within its walls, with consequent generation of intraventricular pressure, wall thickening and a reduction in chamber volume. It follows that the function of the right ventricle will be affected by those factors, such as chamber volume and configuration and pulmonary artery pressure, which are major determinants of load on the muscle fibres. Further constraints are imposed on the right ventricle by the fact that it shares one wall, the interventricular septum, with the left ventricle, and also because it is enclosed along with the left ventricle in the pericardium. Finally, the heart is confined within the thorax and exposed to intrathoracic pressure. It is not, therefore, surprising to find that right ventricular size, shape and contraction are profoundly affected by variations of left ventricular size and function, intrapericardial pressure and intrathoracic pressure (Weber et al. 1981) .
In comparison to the left ventricle, little is known about right ventricular function. This discrepancy reflects not only the predominant influence of the left ventricle on circulatory dynamics, but also the fact that real problems exist in the study of the right ventricle by conventional techniques.
Right ventricular volume and ejection fraction can be measured angiographically, but the irregular shape of the chamber makes the calculation difficult and unreliable. Not only are the recently developed techniques of echocardiography and radionuclide angiocardiography noninvasive, thus permitting the investigation of conditions in which invasive investigation is not warranted, but they can also be' applied to the right ventricle without such reliance as angiography on geometric assumptions.
M-mode echocardiography provides images of intracardiac structures with high temporal and spatial resolution. The limited beam width, which precludes any assessment of the interrelationships of these structures, the inaccessibility of much of the right side of the heart behind the sternum and the fact that a significant number of subjects, 1Arising from joint meeting of the Section of Measurement in Medicine and the Breathing Club, \5 March 1982 014\-0768/83/050337-03/$01.00/0 especially those with chronic respiratory disease, are unsuitable for the investigation, have limited the utilization of the technique as applied to the right ventricle. Thus, although right ventricular dimensions can be measured (Sharpe et al. 1978 , Kasper et al. 1980 , Candell-Riera et al. 1981 , they are unreliable.
If i~can be separated from the chest wall, right ventricular wall thickness and systolic thickening can be estimated (Tsuda et al. 1980 ) and abno~mal septal motion can be detected in right ventricular volume overload (McCann et al. 1972) . Abnormalities of tricuspid valve motion have been observed in pulmonary embolic disease (Iwasaki et al. 1982 ) and a variety of parameters proposed as an index of pulmonary artery pressure: these include the time between tricuspid closure and pulmonary valve opening (Boyd et al. 1980) ; the ratio of right ventricular pre-ejection ti~e to ejection time (Hirschfeld et al. 1975 , Riggs et al. 1978 ; the opening velocity of the pulmonary valve (Nanda et al. 1974) ; and the attenuation or disappearance of pulmonary valve motion during atrial systole (Nanda et al. 1974 , Weyman et al. 1974 . The nonspecific nature of these measurements has been pointed out (Kerber et al. 1979) .
In two-dimensional echocardiography, the ultrasound beam is rapidly scanned from one part of the heart to another, thus permitting the spatial relationships of the various intracardiac structures to be defined. One major advantage is the facility to examine the right ventricle with the transducer positioned over the cardiac apex, when portions of the right ventricle inaccessible during an M-mode study are brought into view. As in angiography, chamber dimensions are not easily converted into measurements of chamber volume, and both temporal and spatial resolution are inferior to the M-mode approach. Nevertheless, long and short axis measurements of the chamber in the apical view do seem to differ~ntiate normal subjects and those with right ventricular volume overload better than similar measurements from an M-mode study (Bommer et al. 1979 !he int~acard~ac blo.od pool~an be imaged usmg radionuclides either dunng the initial transit of a peripherally-injected radionuclide bolus through the central circulation, or when a ((i \983 The Royal Society of Medicine blood pool tracer has reached equilibrium concentration. The great attraction of the radionuclide approach as far as the right ventricle is concerned is that, assuming complete mixing of tracer with blood, detected activity is proportional to volume. Ejection fraction can be calculated without any assumption about the shape of the chamber.
During a first-pass study there is good temporal separation between right and left heart phases of bolus transit. Thus the right ventricle can be studied in the right anterior oblique projection, a view that provides maximum spatial separation between right ventricle and right atrium. Other advantages include the relatively short time for which a steady state must be assumed during data collection and the very low levels of background activity. The high count rates encountered and the limited opportunity for data collection during right heart transit do, however, place severe demands on conventional, single crystal gamma cameras, although this is much less of a problem with multicrystal cameras and probe systems. The assumption that tracer is completely mixed with blood is unlikely to be true in the right heart, where labelled and nonlabelled blood converge. Significant streaming can, therefore, adversely affect the accuracy of ejection fraction estimation.
Despite these difficulties the technique has been widely applied. Normal values for right ventricular ejection fraction tend to be a little lower than those for the left ventricle, suggesting that the right ventricle is usually a little larger than the left 1979a) may reflect right coronary disease or merely raised pulmonary artery pressure. This latter influence is also apparent in studies on subjects with chronic lung disease (Berger et al. 1979h, Matthay et al. 19XOa, Slutsky I!I al. 19XOa) and cystic fibrosis (Matthay et al. 1980h) when low values of right ventricular ejection fraction, usually in the presence of well preserved left ventricular function, are frequently found. Although less suitable than equilibrium studies, drug intervention studies have demonstrated that in chronic lung disease aminophylline bas a beneficial effect on right ventricular ejection fraction (Matthay I!( al. 1978) .
After equilibration 'of a blood pool, tracer mixing is, by definition, complete. Count rates are much more suitable for conventional gamma cameras than those encountered during first-pass studies, and serial estimations can be made for as long as the tracer remains in the blood -usually a period of several hours. Data collection docs, however, take several minutes and during this time a steady state is assumed. Therefore such conditions as atrial fibrillation completely preclude equilibrium studies, whilst frequent extrasystoles can present problems. Background activity is relatively high, and the presence or" tracer in both ventricles simultaneously necessita tes imaging in the left anterior oblique projection. Even with caudal angulation of the gamma camera there is significant overlap in this view of right atrium and right ventricle, a factor which may explain the tendency for rig~t ventricular ejection fraction values in normals to be somewhat lower in equilibrium than in first-pass studies.
Using the equilibrium approach, similar findings to those mentioned above have been obtained in coronary artery disease (Rigo ct al. 1975 , Slutsky ct al. 1980h, Freeman et al. 1981 .
At the joint meeting of the Section of Measurement in Medicine and the Breathing Club held at the Royal Society of Medicine on 15 March 19X2, the following two developments in the radionuclide evaluation of right ventricular function were described, respectively, by Dr S Walton and Dr 0 Sugrue.
Phase analysis is a technique which can be used to detect and quantify regional ventricular disease by an analysis of the temporal characteristics of segmental contraction patterns. It can be applied to equilibrium (Walton et al. 19X I) or first-pass (Walton et al. 1982 ) radionuclide angiocardiograms. Applied to the right ventricle, segments with delayed or paradoxical emptying could be identified in a significant percentage of subjects with total occlusion of a major coronary artery, not only the right coronary artery but also left anterior descending and circumflex vessels being involved. Subjects with chronic lung disease had global abnormalities of phase, often associated with left ventricular abnormalities. In sarcoidosis, both regional and global right ventricular abnormality were occasionally apparent.
Krypton XIm is a short-lived radionuclide which can be infused intravenously. The short half-life and pulmonary extraction of tracer during initial transit mean that little activity reaches the left heart. Thus, imaging can be performed in the right anterior oblique projection without the high count rates and limited opportunity for data collection which are associated with a first-pass study. Once collected, the data are suitable for either conventional ejection fraction analysis or phase measurement.
Availability of equipment will be the major factor influencing the choice of approach. Mmode echocardiography is widely available and two-dimensional echocardiography is rapidly becoming more so. Of the 'radionuclide techniques, equilibrium studies are less demanding of gamma camera performance than first-pass studies. Some of the modern developments require sophisticated data-processing devices, and short-lived radionuclides are not widely available. Whichever approach is chosen, it is well to bear in mind that the right ventricle does not function in isolation and that all techniques have their own particular disadvantages which must be considered in the interpretation of experimental findings.
Stephen Walton Department ot ' Cardialog\' Middlesex Hospital, London WI Wernicke's encephalopathy The first description of this clinical syndrome (Wernicke 1881) in three patients was made over a century ago. Two of the patients were alcoholics; the third had pyloric stenosis induced by sulphuric acid poisoning which resulted in persistent vomiting. Post-mortem examination in all three cases showed numerous petechial haemorrhages in the grey matter around the third and fourth ventricles and the Sylvian aqueduct. Wernicke considered the typical clinical features to comprise ophthalmoplegia. gait ataxia and an abnormal mental state. All three cases, incidentally, were said to have hyperaemia or frank swelling of the optic discs. sometimes with retinal haemorrhages.
Six years later, Korsakoff (1887) described the amnesic syndrome which now bears his name. It was initially not recognized that these two clinical
